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Show all your work and carefully justify all your answers. Answers without
explanation will not receive any score.

1. (10 points) The region below the graph of y = sin z, above the z-axis and
between 0 and 7 is rotated about the line y = 1. Find the volume of the

solid that is generated.

2. Consider

3 V9—z2 5—y
/ / f(z,y, z)dzdydz.
—3J-ve=z2 J1

(a) (6 points) Describe the solid over which the integration takes place and
plot its projections onto the yz-plane and zz-plane.

(b) (8 points) Change the order of integration to dzdzdy and dydzdz.

3. (a) (7 points) Evaluate

/ (z+ 1)(a:+2)dx'

(b) (7 points) Evaluate
/ 1 dz
o 2—z)V1I—-1
4. Consider the following well-known series representation of 7:

(a) (6 points) Explain how to use (1) to estimate 7 to within 1070,

(b) (6 points) If P is an estimate of 7 to within 10™", show that P + sin P
is an estimate to within 1073".

Hint: Write P = 7 + .
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5. (a) (6 points) Consider

z/4

Fla)= /t sin(t*)dt.

Compute f'(7).
(b) (8 points) Suppose that f(0) = 0 and

1, ifo<z<l;
z, ifl<z < oo.

f'(lnz) = {
Find f(x).

6. (a) (8 points) Use a suitable change of variable to compute

/ / (z +y)%e® Y dA,
R

where R is the square with vertices (1, 0), (0,1), (—1,0) and (0, —1).

/e
rs (P2 + 32+ 22+ 1)

7. (10 points) Find absolute minimum and absolute maximum of the function
f(z,y) = z® + 2%y + 2y on the domain givenby z,y > 0,z +y < 1.

(b) (6 points) Evaluate

8. Let f(z) = cos kz with k a positive integer.

(a) (6 points) Find
dn
— f(=).

dz™

(b) (6 points) Find all positive integers m for which f(z) is a solution of
y// + my — O

for some value of k.




